Direction
= A particle is stopped when the velocity =0
* A particle moves left when the velocity is negative

* A particle moves right when the velocity is positive

Displacement/Total Distance
* Displacement is the integral of the velocity

» Total Distance is the integral of the absolute value of the velocity
* Remember when doing total distance by hand you must find when the
particle is moving lefi and right and split up your integral doing the
absolute value of the part that is moving left

Area
* Top- Bollton'!: Everything in the integral is in terms of x

- el

»

dsin=r

Arc Length

L=J‘ H({%] dx if original equation is solved for y
dx

3 2
L =j. 1+ {d—r] dy il original equation is solved for x
)!
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Volume of a cross-section

(b) The cross sections are sqyuares with bases in the xv-plane.

v=["side=["(2vxf de

Volume using disks
= rrrrzdx or ¥= frfj rdy

| l\//\l’=2‘+xcusx

| — |

I i

). 3] by |-4. 4}

Rotate about the x-axis

Disks will occur when your shaded region is flat against the line that you are rotating
around.

Radius is always the curve
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Volume using washers occurs when the shaded region is not flat against the line
of rotation

y=cosx

y=8mnx

1 ‘

Y= .?r'[:r(()u!e:ﬂing)z —[I:merﬂfng)z

mld, wi2) by |-1.5, 1.5
Rotate about the x-axis

= If you rotate around the x-axis or a line y = a, then everything is in terms of x
(solved for y)

= If you rotate around the y-axis or a line x = a. then everything is in terms of y
(solved for x)

*  Washers occur when your shaded region does not touch the line you are
rotating about.

Summary of rotating about a line y = a (similar to x-axis):
Radius Always Top - Bottom

» Ifthe original curve is below y = a, then the radius is the line minus the curve

» Ifthe original curve is above y = a then the radius is the curve minus the line

Summary of rotating about a line x = a (similar to y-axis):
Radius Always Right - Left

» Il the original curve is to the left of x = a, then the radius is the line minus the

curve

» Il the original curve is to the right of x = a then the radius is the curve minus
the line
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(_\3 F‘md Volume cross sections 54},Uaute5_l._ +o X —axis

8 " m“é’gé‘é}h‘é”éb’%gﬁues 0 h >
V= g (Qnr:'&‘b dx Sk s
P Question ﬂ‘_“y_ Lx__z’\

Let R be the shaded region bounded by the graph of v = In v and the line
¥ = v =2, as shown above
a) Fmd the area of &

(b} Fmd the volume of the solid generated when R is rotated about the honzontal
line ¥ ==3.
(¢) Write, but do not evaluate, an integral expression that can be used to find the

Q
volume of the solid generated when £ 1s rotated about the y-axis.
L
A =

1)
5\3 g Doy (x-2) dx =
A

b) v =J§(QM_®§ dx —

‘895?0” \2 ‘nf (jn)l - (e 9)1 iiﬁ

=Lax y=x-2 C> Pec,me teF % Qf’f}"““K

% &= P[Bﬁ’(_)—rmb
Al
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